taxonomic position of the soil isolate KLBMP S0027 T was clarified by using a polyphasic approach.
During the course of isolation of actinomycetes from coastal saline soil and halophyte habitats in Jiangsu Province, China, strain KLBMP S0027
T was isolated from a soil sample by using the dilution plating method on starcharginine agar [2.5 g soluble starch, 1.0 g arginine, 1.0 g (NH 4 ) 2 SO 4 , 2.0 g CaCl 2 , 1.0 g K 2 HPO 4 , 0.2 g MgSO 4 . 7H 2 O, 10 mg FeSO 4 . 7H 2 O, 15.0 g agar] supplemented with 3 % (w/v) NaCl, nystatin and nalidixic acid as antifungal and antibacterial agents, respectively. The plates were incubated at 28 C for 2-4 weeks, and colonies were obtained and subcultured on yeast extract-malt extract agar (ISP 2 medium; Shirling & Gottlieb, 1966 ) at 4 C and as glycerol suspension (20 %, v/v) at À20 and À80
C.
The morphology of the spore chains and the spore surface ornamentation of strain KLBMP S0027 T were observed by light microscopy (Beijing Tech Instrument; SA3300-PL) and scanning electron microscopy (Hitachi; S-3400N) using cultures grown on ISP 2 agar for 21 days at 28
C. Cultural characteristics were tested on ISP 2, ISP 3, ISP 4 and ISP 5 media (Shirling & Gottlieb, 1966) , potato-dextrose agar (PDA), Czapek's agar and nutrient agar (NA) (Waksman, 1967) after incubation for 21 days at 28 C. The colony colour was determined with the ISCC-NBS colour charts (Kelly, 1964) . Growth was tested at 4, 10, 15, 20, 28, 37, 40, 45 and 55 C on ISP 2 medium by incubating the cultures for 21 days. The ability of the strain to grow at different pH values [pH 4, 5, 6, 7, 8, 9 , 10 and 11, using the buffer system described by Xu et al. (2005) ] and NaCl concentrations (0-15 %, w/v, at 1 pH unit intervals) was examined at 28 C for 21 days. Media and procedures used for the determination of other physiological characteristics and carbon source utilization from carbohydrates were those described by Gordon et al. (1974) and Goodfellow (1971) . The utilization of amino acids as sole nitrogen sources was tested as described by Williams et al. (1983) . Production of acid was carried out using API 50CH panels according to the manufacturer's instructions (bioM erieux). Antimicrobial susceptibility testing was performed using antimicrobial susceptibility test discs (Bioanalyse) according to the manufacturer's instructions.
The freeze-dried cell biomass used for the analysis of polar lipids, quinones, fatty acids and cell sugars was produced from cultures grown for 7 days in ISP 2 broth under aerobic conditions at 28 C with shaking at 150 r.p.m.; cells were harvested by centrifugation, washed twice in distilled water and recentrifuged and freeze-dried. The diaminopimelic acid and whole-cell sugars were analysed using the procedure of Lechevalier & Lechevalier (1970) . Analysis of mycolic acids was performed using the previously described method of Minnikin et al. (1980) . Menaquinones were extracted and purified as described by Collins et al. (1977) and analysed by HPLC (Groth et al., 1997) . Polar lipids in cells were extracted and identified by the TLC method of Minnikin et al. (1984) . The preparation and analysis of cellular fatty acids were performed using the protocol of the MIDI Sherlock Microbial Identification System (Sasser, 1990 ) and a gas chromatograph (Agilent; GC 6850) with Sherlock MIDI software (Sherlock version 6.0) and a TSBA database (version 6.0).
Extraction of genomic DNA and amplification of the 16S rRNA gene from strain KLBMP S0027 T were done as described by Qin et al. (2012) . The PCR product of the 16S rRNA gene was cloned into the pGEM-T vector, and the sequencing was determined by Sangon Biotech (Shanghai, China). A total of 1514 nt of the 16S rRNA gene sequence from strain KLBMP S0027
T was deposited in the GenBank database. The resultant sequences were first aligned via the BLAST search program in NCBI (http://blast.ncbi.nlm.nih. gov/). Phylogenetic neighbours were identified and pairwise 16S rRNA gene sequence similarities were calculated using the EzTaxon-e database (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . The amplification of the gyrB gene fragment was carried out according to the protocol described by Takeda et al. (2010) . The phylogenetic trees were reconstructed using three treeing algorithms, neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Kluge & Farris, 1969) and maximum-likelihood (Felsenstein, 1981) using the software MEGA version 5.0 (Tamura et al., 2011) . The confidence values of nodes were evaluated by using the bootstrap resampling method with 1000 replications (Felsenstein, 1985) . The G+C content of the genomic DNA was determined using the HPLC method of Mesbah et al. (1989) . DNA-DNA hybridizations were performed using the fluorometric micro-well method (Ezaki et al., 1989; He et al., 2005) .
Cells of strain KLBMP S0027
T were Gram-reaction-positive and aerobic. Strain KLBMP S0027
T grew well on ISP 2 and PDA media, moderately well on ISP 3, NA, TSA and Czapek's agar, and poorly on ISP 4 and ISP 5 media agar. Colonies were reddish to pink in colour on the media tested. Sparse white and fragmenting aerial mycelium was produced on ISP 2 and NA media. Strain KLBMP S0027 T formed well-developed and branched substrate mycelium that fragmented into irregular rod-shaped elements (Fig.  S1 , available in the online Supplementary Material). Diffusible pigments were not produced on the media tested. Growth of strain KLBMP S0027
T occurred in the presence of 0-9 % (w/v) NaCl (optimum 3 %), at pH 6-10 (optimum 7) and at 10-37 C (optimum 28 C). The morphological and physiological characteristics described above are consistent with those of the genus Nocardia. The physiological properties that distinguish strain KLBMP S0027
T from closely related species of the genus Nocardia are listed in Table 1 .
Strain KLBMP S0027
T also showed typical chemotaxonomic characteristics of the genus Nocardia. It contained meso-diaminopimelic acid as the diagnostic diamino acid and contained arabinose, galactose, glucose and ribose (wall chemotype IV sensu Lechevalier & Lechevalier, 1970) . Strain KLBMP S0027
T also contained mycolic acids that co-migrated in chromatography with those from marker strain N. harenae WS-26 T (R f value of 0.47). The predominant menaquinone was MK-8(H 4 !-cycl) (82.7 %), and minor amounts of MK-8(H 2 ) (6.3 %) and MK-8 (10.3 %) were also detected. The polar lipids included diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol, one unknown glycolipid and two unknown lipids (Fig. S2) . The predominant fatty acids of strain KLBMP S0027
T consisted of C 18 : 0 10-methyl (TBSA) (26.2 %), C 16 : 0 (25.7 %), C 18 : 1 !9c (18.2 %) and summed feature 3 (C 16 : 1 !7c/ C 16 : 1 !6c) (16.2 %). The full fatty acid profile in comparison with that of the most closely related type strain, N. harenae WS-26 T , is presented in Table 2 . The fatty acid profile of strain KLBMP S0027
T was similar to that of the closest phylogenetic species of the genus Nocardia, but there were differences in the amounts of some major components. The G+C content of the DNA of strain KLBMP S0027 T was 70.5 mol%.
An almost complete 16S rRNA gene sequence (1514 bp) was determined from strain KLBMP S0027 T and the other species of the genus Nocardia were less than 98 %. The neighbour-joining tree based on 16S rRNA gene sequences showed that strain KLBMP S0027 T belonged to the genus Nocardia and formed a distinct subclade with the type strain N. harenae WS-26 T with high bootstrap values (Figs 1 and S3 ). This phylogenetic relationship was also found and supported in trees reconstructed with the maximum-parsimony and maximum- likelihood tree-making algorithms of 16S rRNA gene sequences and in the neighbour-joining gyrB gene tree ( Figs  S4-S6 ). The gyrB gene sequence similarity between strain KLBMP S0027 T and N. harenae WS-26 T was 93.5 %. Levels of gyrB gene sequence similarity were <90 % with other type strains of species of the genus Nocardia. It has been shown that species of the genus Nocardia show high 16S rRNA gene sequence similarities (>98.6 %) and have low DNA-DNA relatedness values (Sazak et al., 2012; Vaddavalli et al., 2014; Lasker et al., 2014; Tanasupawat et al., 2016) . Stackebrandt & Ebers (2006) demonstrated that strains showing less than 98.7 % 16S rRNA gene sequence similarity presented DNA reassociation values that were always lower than 70 %. Kim et al. (2014) also proposed a threshold of 98.65 % to differentiate two species without using DNA-DNA hybridization. Considering the relatively low 16S rRNA gene sequence similarity values between strain KLBMP S0027
T and the phylogenetically closest species of the genus Nocardia, the DNA-DNA hybridization was only performed between KLBMP S0027 T and N. harenae WS-26 T . The DNA-DNA relatedness value was 31.7±2.3 %, which was lower than the 70 % cut-off point recommended by Wayne et al. (1987) for the delineation of genomic species. This indicated that strain KLBMP S0027
T represents a novel species of the genus Nocardia.
The results of morphological, chemotaxonomic and phylogentic analysis supported the affiliation of strain KLBMP S0027
T to the genus Nocardia. However, strain KLBMP T and representatives of some related species of the genus Nocardia. Bootstrap values (expressed as percentages of 1000 replications) greater than 50 % are shown at branch points. Asterisks indicate branches of the tree that were also found using the maximum-parsimony and maximum-likelihood tree-making algorithms. Bar, 0.005 substitutions per nucleotide position.
S0027
T could be distinguished from its closest relative, N. harenae WS-26 T , by several physiological and biochemical characteristics, such as growth in the presence of 9 % (w/v) NaCl and at 10 C, differences in colony colour on PDA medium, utilization of inositol, D-mannose, D-ribose, trehalose and xylose as sole carbon source, differences in acid production from D-fructose, gentiobiose, melibiose and raffinose, and differences in genomic DNA G+C content and the composition of fatty acids and polar lipids. Therefore, on the basis of this polyphasic study, strain KLBMP S0027 T should be classified within the genus Nocardia as the type strain of a novel species, for which the name Nocardia jiangsuensis sp. nov. is proposed.
Description of Nocardia jiangsuensis sp. nov.
Nocardia jiangsuensis (ji.ang.su.en¢sis. N.L. fem. adj. jiangsuensis pertaining to Jiangsu province, from where the type strain was isolated).
Gram-reaction-positive, aerobic and non-motile actinomycete which forms extensively branched, reddish to pink substrate mycelium that bears sparse white and fragmenting aerial mycelium on the media tested. Substrate mycelium fragments into irregular, rod-shaped elements. Diffusible pigments are not produced. Growth occurs at pH 6.0-10.0 and at 10-37 C. Optimal growth occurs at 28 C and pH 7.0. Growth is observed in the presence of 0-9 % (w/v) NaCl. Degrades Tween 20, Tween 40 and Tween 80 but not starch, casein or cellulose. H 2 S is not produced. Utilizes dextrin, D-fructose, D-galactose, D-glucose, maltose and Drhamnose as sole carbon sources for energy and growth. Uses L-alanine, L-arginine, L-glycine, L-lysine, L-proline and L-serine as sole nitrogen sources. According to the API 50 CH test, acid is produced from D-fructose, D-rhamnose and aesculin. Growth occurres in the presence of filter paper discs soaked in ciprofloxacin (5 µg), norfloxacin (10 µg), oxacillin (1 µg) and trimethoprim/sulfamethoxazole (25 µg), but not in chloromycetin (30 µg), clarithromycin (15 µg), erythromycin (15 µg), levofloxacin (5 µg), minocycline (30 µg), penicillin (10 µg) or vancomycin (30 µg). The diagnostic diamino acid of the peptidoglycan is meso-diaminopimelic acid. The whole-cell sugar pattern consists of arabinose, galactose, glucose and ribose. The cell wall contains mycolic acids that co-migrate with those from the marker strain N. harenae WS-26
T . MK-8(H 4 !-cycl) is the predominant menaquinone; diagnostic polar lipids are diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol, one unknown glycolipid and two unknown lipids. Major cellular fatty acids (>10 %) are C 18 : 0 10-methyl (TBSA), C 16 : 0 , C 18 : 1 !9c and summed feature 3 (C 16 : 1 !7c/C 16 : 1 !6c). T ), was isolated from the saline soil collected from the coastal region of Lianyungang, Jiangsu Province, east of China. The G+C content of the genomic DNA of the type strain is 70.5 mol%.
